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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a slot machine 
capable of improving the accuracy in controlling the stop 
of reels, and inhibiting the vibration In stopping the reels. 
SOLUTION: A rotor of a reel motor is overshot while 
being quickly braked by energizing an epficgiz4ng-phase 
(&phiv;1 , &phiv;2) of the reel motor for a T1 period from 
Tpoint^f time Ta when the reel stop condition is 
completed, and a_^Qg_^asg_(&phiv;3) corresponding to 
a target stop angular position and two brake phases 
(&phiv;2, &phiv;4) are energized at a point of time tb 
when the rotor is rotated to the target stop angular 
position of the rotor (stop position of reel) as the 
destination of overshooting (three steps ahead), to stop 
the rotor at a holding torque stabilization point of the stop 
phase. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. * * * * shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the slot machine which has the adjustable display with 
which the reel by which two or more detailed identification information was arranged was formed about 
a slot machine. 
[0002] 

Pescription of the Prior Art] On this kind of common slot machine, a reel drives with a stepping motor. 
In order to have to stop a reel correctly by target identification information, when the conditions which 
stop a reel are satisfied, it is necessary to excite to coincidence two excitation phases which a stepping 
motor adjoins, and to carry out the quick stop of the reel on a slot machine, especially. 
[0003] However, when two excitation phases are excited to coincidence in this way and sudden braking 
is applied to a reel, under the effect of the transient response of a stepping motor, the vibration at the 
time of a reel stopping cannot fully be suppressed, but a reel at the time of a halt It vibrated with the 
"brubru" and there was a problem of being unsightly. 

[0004] Therefore, all the phase excitation methods that the total phase of a stepping motor is excited 
[ methods ] to coincidence, and stop a reel as a halt control system conventionally were adopted. All 
these phase excitation methods stop the drive of a stepping motor by the following approaches in detail. 
[0005] For example, the current which flows phi plane 1 from phi plane 1 to normal in the stepping 
motor which has 4 of phi4 phase phases as an excitation phase, and the current of the same level which 
flows the phi plane 1 concerned and phi three phase circuit which counters to normal flow to hard flow 
as currents which flow the core circumference. Therefore, torque is not generated according to 
generating of a different field. However, the torque of the difference of a current which back EMF arises 
with induced voltage, for example, flows to phi plane 1 and phi three phase circuit occurs during 
rotation of a stepping motor. For this reason, wheji^phij^^ phi three^hasecircujt which counter 
are excited, brakes wil l be applied to rotation of a r eel. Thispheiltmienoni^l^ generated, when 
*^i2 phase and"phi4 phase whichcounter are excited. For this reason, when a total phase is excited, after 
driving only the predetermined number of steps, a stepping motor slowing down after starting those the 
phase excitation of all (it slid), a drop dead halt is carried out, without a stepping motor vibrating at the 
stabilized point of detent torque. 
[0006] 

[Problem(s) to be Solved by the Invention] By all phase excitation methods, a stepping motor needs to 
perform halt control in consideration of the "slippery" number of steps from the time of starting all 
phase excitation. However, if a reel is stopped by all phase excitation methods, dispersion will come out 
to a halt location with mechanical elements, such as a rate of a reel, reel inertia, motor friction, and 
motor detent torque. Moreover, when it stopped in the location to which it went rather than the schedule 
halt location, and rotating a reel next time, there was a possibility that the phenomenon in which Rota of 
a stepping motor is once drawn might occur to the excitation phase (start phase) excited first, and 
unnatural actuation might occur for appearance to it. 
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[0007] It is offering the slot machine which this invention's is invented in view of the starting actual 
condition, and the purpose's improves the precision of halt control of a reel, and can-suppress the 
vibration at the time of a halt of a reel. 
[0008] 

[The example and its effectiveness] of The means for solving a technical problem (1) The stepping 
motor which is the slot machine equipped with the adjustable display (for example, reel 4) which has the 
reel by which two or more kinds of identification information was prepared, and carries out the rotation 
drive of said reel (for example, reel motor 402), The control means (for example, game control board 
100) which controls this stepping motor is included. This control means When the conditions which stop 
the reel under rotation are satisfied (for example, the halt pattern chosen in respons e to the inp utof^a ^ 
stop signa l) Two or more excitation phases of said stepping motor which arrived at the localionwhich ^ 
can be stopped in a halt location 2 phase excitation control which excites the 1st excitation phase of 
******, and the 2nd excitation phase collectively among (phil-phi4) [ for example, ] After performing 
(for example, excitation of phil and phi2) (for example, SMS), The three-phase-circuit excitation control 
which excites collectively said 2nd excitation phase, this 2nd excitation phase and the 3rd excitation 
phase of ******^ and said 2nd excitation phase and the 4th excitation phase in the location which 
counters across Rota of said stepping motor It is characterized by performing (for example, excitation of 
phi2, phi3, and phi4) (for example, SMS), a nd stoppi^ ^d Rota. 

[0009] According to the above-mentioned contigUrationTit overshoots, rotation of Rota being quickly 
braked by said 2 phase excitation control. For this reason, by said 2 phase excitation control, if the target 
halt angular position of Rota is set as an overshoot place; while Rota reduces rotational speed quickly, it 
will come to be guided to said target halt angular position. Then, Rota which was able to weaken vigor , 
stops in the point of said 3rd excitation phase stabilized [ holding torque ] by said three-phase-circuit 
excitation control further, obtaining the brake by said 2nd excitation phase and said 4th excitation phase. 
For this reason, if the target halt angular position is set as the point of said 3rd excitation phase 
stabilized [ holding torque ], Rota can be stopped by the target halt angular position by said 2nd 
excitation control and said 3rd excitation control, without producing exact and vibrat ion. Consequentiy, 
it becomes possible to improve the precision of h^tcontrol of a reel and tp suppressThe vibration at the 

time of a halt of a reel. '^^^^■-^^Z::;;:^. 

[0010] (2) Said control means is characterized by what said stepping motor is controlled by the 1-2 
phase excitation method, and is done for the rotation drive of said reel (refer to drawing 5 ). 
[001 1] According to the above-mentioned configuration, a step angle can be made fine and it becomes 
possible to perform warm control. Moreover, for the reason, a reel can be stopped stably and smoothly. 
[0012] (3) When the conditions which said control means makes suspend the reel under rotation are 
satisfied (For example, the halt pattern chosen in response to the input of a stop signal arrived at the 
location which can be stopped in a halt location) It is characterized by what (for example, SM2, SM3) 
said 2 phase excitation control for stopping said reel is started for according to the timing which 
switches from plane 1 excitation to 2 phase excitation in a 1-2 phase excitation method. 
[0013] According to the above-mentioned configuration, it can shift to said 2 phase excitation control 
smoothly and easily using the timing which switches from plane 1 excitation to 2 phase excitation in a 
1 -2 phase excitati on method . 

[0014] (4) It is characterized by what (for example, SMS, SM6) said three-phase-circuit excitation 
control is continued for until the idle state of said Rota is stabilized at least by said control means (for 

example, T2). 

[00 IS] According to the above-mentioned configuration, a reel can be changed into the condition of 
having stopped certainly. (5) After said control means performs said three-phase-circuit excitation 
control, it is characterized by what (for example, SM7) said 2nd excitation phase and said 4th excitation 
phase are demagnetized for, maintaining the excitation condition of said 3rd excitation phase. 
[0016] Since according to the above-mentioned configuration said 2nd excitation phase and said 4th 
excitation phase are demagnetized, maintaining the excitation condition of said 3rd excitation phase 
after performing said three-phase-circuit excitation control, said 2nd excitation phase and said 4th 
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excitation phase are not excited superfluously, and motor generation of heat can be suppressed. 
Moreover, about said 3rd excitation phase, since the excitation condition is maintained, Rota stopped at 
the point of said 3rd excitation phase stabilized [ holding torque ] does not move to the point stabilized 
[ detent torque ]. 

[0017] (6) The total number of steps of said stepping motor is characterized by being the integral 
multiple (for example, setting to dra\ving 4 168 step:21 pattem x8 step) of the total of the identification 
information arranged by said reel. 

[0018] According to the above-mentioned configuration, since the total number of steps of said stepping 
motor is the integral multiple of the total of the identification information arranged by said reel, it can 
assign the number of steps of said stepping motor equally to each identification information in a reel. 
For this reason, for example, need to assign the step of a part and it is not necessary to control it between 
the last identification information of a reel, and head identification information, on a program, just 
because it **(ed) the total number of steps in the identification information total of one reel, and a 
control program is not complicated. 
[0019] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained at a detail based 
on a drawing below. 

[0020] Drawing 1 is the whole slot machine 1 front view. The slot machine 1 is attached possible 
[ disconnection of the front door 2 ] to the body. It becomes possible to make the front door 2 open wide 
by carrying out rotation actuation of the predetermined key inserted in the keyhole of locking equipment 
53 in the direction of a clockwise rotation. 

[0021] The abbreviation triangle-like lower right section game effectiveness lamp section 37 and the left 
lower quadrant game effectiveness lamp section 38 are formed in right and left of the front door 2 lower 
part. Moreover, the loudspeaker covering 58 is formed in right and left of the front door 2 upper part, 
and the lower loudspeaker section 59 is formed under the slot machine 1 . 

[0022] The front-face decoration frame 8 of the upper part is formed in the field part surrounded by the 
loudspeaker covering 58, the lower right section game effectiveness lamp section 37, and the left lower 
quadrant game effectiveness lamp section 38, and the front-face decoration frame 9 of the lower part is 
formed in it under the front-face decoration frame 8 of the upper part. 

[0023] The upper case part in which, as for the front-face decoration frame 8 of the upper part, the game 
effectiveness lamp sections 30a-30e and the winning-a-prize pattem explanation display panel 5 were 
formed, the middle of an abbreviation elliptic type in which the game panel 6 and various displays were 
prepared - it consists of a part and a lower-berth part in which it was projected and formed in the front- 
face side from the lower part of the game panel 6, and the medal injection section 51, the various manual 
operation buttons 43-46, 41L, 41C and 41R, and start lever 42 grade were prepared. The title panel 7 by 
which the model name of a slot machine etc. was drawn is formed in the front-face decoration frame 9 
of the lower part. 

[0024] The Uquid crystal display 50 for production is formed in the abbreviation central part of the 
winning-a-prize pattern explanation display panel 5. The medal expenditure hole 54 which the medal 
used as an example of a game medium pays out under the front-face decoration frame 9 of the lower 
part, and the lower loudspeaker section 59 mentioned above are formed. Down the medal expenditure 
hole 54, the medal saucer 55 on which the ash pan 56 was formed is attached. 
[0025] The diagonal right section game effectiveness lamp section 33, the diagonal left section game 
effectiveness lamp section 34, the right CHUBU ENGINEERING CORPORATION game effectiveness 
lamp sections 3 la and 3 lb, and the left CHUBU ENGINEERING CORPORATION game effectiveness 
lamp sections 32a and 32b are formed in the perimeter of the game panel 6 of the front-face decoration 
frame 8 of the upper part. Moreover, the diagonal below section game effectiveness lamp section 36 is 
formed in the diagonal below of the start lever 42, and the diagonal below section game effectiveness 
lamp section 35 is formed in the diagonal below of the medal plugging release button 46. 
[0026] Left reel 4L prepared in the body side of a slot machine 1 at the game panel 6, inside reel 4C, and 
the fluoroscopy aperture 40 which can see through right reel 4R, The role notice displays 24, 25, and 26 
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of small located above the fluoroscopy aperture 40, and the 21 or 2 one-sheet bet displays bet displays 
22a and 22b located in the left-hand side of the fluoroscopy aperture 40 and the three-sheet bet displays 
23 a and 23b, The game exaggerated display 14 located in the right-hand side of the fluoroscopy aperture 
40, the Replay display 15, the weight display 16, the start display 17, and an injection directions display 
(it is also called an insertion medal display.) 18, and the credit display 1 1 located in the fluoroscopy 
aperture 40 bottom, the count display 12 of a game and the pay out display 13 are prepared. 
[0027] The credit display 1 1, the count display 12 of a game, and the pay out display 13 are constituted 
by 7 segment drop by which LED (Light Emitting Diode) was built in. 

[0028] The 21 or 2 one-sheet bet displays bet displays 22a and 22b and the three-sheet bet displays 23a 
and 23b display the number of bets which the game person risked on the game. Each bet display 
corresponds with five either of winning-a-prize Rhine which was drawn on the fluoroscopy aperture 40 
like illustration, and is used also [ display / which reports effective winning-a-prize Rhine according to 
the number of bets identifiable / effective Rhine ]. 

[0029] Every one winning-a-prize pattern of a respectively different class is drawn on the role notice 
displays 24, 25, and 26 of small. A "wood-graining T pattern is drawn on the role notice display 25 of 
small, and, specifically, the "BAR" pattern is drawn on the role notice display 26 of small for the "white 
7" pattern by the role notice display 24 of small. These role notice displays 24-26 of small are displays 
for notifying by making the winning-a-prize pattern corresponding to the role winning a prize of small 
in generating predetermined role winning a prize of small being permitted by the control section of a slot 
machine, i.e., predetermined role winning a prize of small carrying out internal success in an election, 
turn on. 

[0030] The game exaggerated display 14 is turned on, when a big bonus is completed and it changes into 
a close condition, and when it changes into the condition that a certain error can occur and a game 
cannot be advanced. The Replay display 15 is turned on when Replay winning a prize occurs. When it 
changes into the condition which can carry out start actuation by setting up the number of bets, the light 
is switched on, and the start display 17 puts out the light by detecting effective start actuation. The 
injection directions display 18 puts out the light, when it blinks when it is in the condition that a medal is 
receivable, and the maximum number of bets is set up, and the number of credits results in the number 
of upper limits, and a game is started. 

[003 1] When start actuation is detected during wait time, the light is switched on, and the weight display 
16 puts out the light, after wait time passes. Wait time is the game advance regulation period set as the 
slot machine, in order to regulate that a game advances too much early. 
[0032] The credit display 1 1 displays the number of credits. A credit is the number of medals 
memorized by the slot machine 1 side as valuable worth of game person possession. Renewal of 
addition is carried out by an injection of the medal to a slot machine 1, and generating of winning a prize 
with expenditure, and renewal of subtraction of this credit is carried out by setting up the number of bets 
or paying out a medal based on settlement-of-accounts actuation. A slot machine 1 can use max and 
value for 50 medals as a credit, and can memorize them. When the number of credits reaches the number 
of upper limits (= 50), the injection directions display 18 puts out the light. And when the demand of the 
renewal of addition of the credit exceeding the upper limit of storage occurs, the medal exceeding the 
upper limit pays out of the medal expenditure hole 54. 

[0033] The count display 12 of a game displays the bonus winning-a-prize situation in a big bonus, the 
count of winning a prize in a regular bonus, etc. The pay out display 13 displays the number of credits 
given to a game person based on winning a prize generated in 1 game for every game. 
[0034] The medal injection section 51 in which medal input port 52 was formed, the settlement-of- 
accounts carbon button 45, the one-sheet BET carbon button 43, and the MAXBET carbon button 44 are 
formed in the top face of the part projected and formed in the front-face side from the lower part of the 
game panel 6. 

[0035] The one-sheet BET carbon button 43 is a carbon button pressed in case one credit is bet. The 
MAXBET carbon button 44 is a carbon button pressed in case the maximum number (for example, three 
medals) of the number of bets permitted in one game is risked on a game within limits memorized by the 
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credit. The settlement-of-accounts carbon button 45 is a carbon button pressed based on the credit 
memorized by the slot machine 1 in case expenditure of a medal is received from the medal expenditure 
hole 54. 

[0036] The start lever 42, left stop button 41L, inside stop button 41C, and right stop button 41R, and 
the medal plugging release button 46 are formed in the side face of the part projected and formed in the 
front-face side from the lower part of the game panel 6. 

[0037] The start lever 42 is a lever operated in case a game is started. After setting up the number of 
bets, each reels 4L, 4C, and 4R begin to rotate all at once by operating this start lever 42. In addition, it 
closes to the reel near side between each reels 4L, 4C, and 4R between the reels for taking up the 
clearance between each reel, and the member 57 is formed in it. 

[0038] Each stop buttons 41L, 41C, and 4IR are carbon buttons operated in case a revolving reel is 
stopped, after a game begins. The medal plugging release button 46 is a carbon button operated in case 
medal plugging is made to cancel, when tiie medal thrown into medal input port 52 is got blocked with 
the interior of a slot machine 1 . 

[0039] Drawing 2 is a block diagram for explaining the control board of a slot machine. Advance of a 
game is controlled by the game control board 100 among the various substrates formed in the slot 
machine 1, and the production control according to advance of a game is made by the production control 
board 101. The game control board 100 is connected with reel junction substrate 103a and the 
production control board 101. Furthermore, the game control board 100 is connected with the external 
output substrate 104 through reel junction substrate 103a. 

[0040] Various kinds of commands for production control are outputted to the production control board 
101 through a buffer circuit 122 from the control section 1 1 1 of the game control board 100. The control 
section 131 which consists of a microcomputer, the loudspeaker drive circuit 136 for making a sound 
output from each loudspeaker (illustration abbreviation), the display drive circuit 137 for carrying out 
the display control of the liquid crystal display 50, the lamp drive circuit 138 for turning on or blinking 
various lamps, the backup power supply 139, and the buffer circuit 141 are carried in the production 
control board 101. A buffer circuit 141 functions as an irreversible output means to prevent that a signal 
is inputted into the interior from the exterior of the game control board 100. 
[0041] A control section 13 1 contains CPU132, ROM134 which stores a control program, RAM133 
which can do the writing and read-out of required data, and I/O Port 135. 

[0042] The control section 1 1 1 prepared in the game control board 100 contains I/O Port 1 15 for taking 
the adjustment of the signal of ROM (Read Only Memory) 1 14 which stores the control program of CPU 
(Central Processing Unit)l 12 and CPUl 12 which can perform control action in a predetermined 
procedure, and the RAM (Random Access Memory)l 13, CPUl 12 and the external circuit which can do 
the writing and read-out of required data. 

[0043] Moreover, the initial reset circuit 118 which gives [ the game control board 100 ] a reset pulse to 
CPUl 12 at a power up. The clock generation circuit 119 which gives a clock signal to CPUl 12, and the 
pulse frequency divider 121 which carries out dividing of the clock signal from the clock generation 
circuit 1 19, and gives an interrupt pulse periodically to CPUl 12 (interrupt pulse generating circuit). The 
random-number-generation circuit 123 which has generated the random number of the fixed range 
continuously at high speed, The sampling circuit 124 which samples a random number from the 
random -number-generation circuit 123, The buffer circuit 122, the switching circuit 1 16 where the 
signal from various switches is inputted, the backup power supply 125 for making storage of RAMI 13 
hold at the time of interruption of service, and the motor circuit 1 17 are formed. The motor circuit 1 17 is 
connected with each reels 4L and 4C and the reel motor 402 prepared according to 4R through reel 
junction substrate 103a. 

[0044] When the start signal which shows that the start lever 42 was operated is inputted, through the 
motor circuit 1 17, a control section 1 1 1 drives a reel motor 402, and carry out rotation initiation of each 
reels 4L, 4C, and 4R all at once, 

[0045] A start signal is inputted into a sampling circuit 124 while it is inputted into a control section 1 1 1 
through a switching circuit 1 16 by the start switch 420 which detects actuation of the start lever 42. 
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[0046] A sampling circuit 124 is the timing into which the detecting signal of the start switch 420 was 
inputted, samples one random number from the random-number-generation circuit 123, and hands over 
the random number to CPUl 12. CPUl 12 determines whether permit generating of winning a prize 
according to the role of winning a prize with reference to the sampled random number and the winning- 
a-prize judging table according to role of winning a prize stored in ROMl 14, and makes RAMI 14 
memorize the decision result. Thereby, the existence of success in an election of the role of winning a 
prize is determined to the timing of start actuation. It is called "which is carrying out the interior success 
in an election of generating of winning a prize being permitted of When one of the roles of winning a 
prize carries out internal success in an election, the success-in-an-election flag corresponding to the role 
of winning a prize is set up inside a slot machine 1 . 

[0047] A control section 1 1 1 starts the halt control which stops the reel under rotation, when the stop 
signal which shows that stop buttons 41L, 41C, and 41R were operated is inputted or convention time 
amount has passed since rotation initiation'of a reel. A stop signal is inputted into a control section 1 1 1 
through a switching circuit 1 16 by the stop switches 41 IL, 41 IC, and 41 IR formed according to the stop 
button in order to detect actuation of stop buttons 41L, 41C, and 41R. 

[0048] A control section 1 1 1 stops either of the patterns in tiie level-lufFmg-motion possible range (for 
example, setting in a reel array less than five patterns) beforehand appointed from the time of detecting a 
stop signal. For example, in the game to which the success-in-an-election flag was set, if the hit pattern 
of the role of winning a prize corresponding to the success-in-an-election flag is in the level -luffmg- 
motion possible range, the hit pattern will be stopped. On the other hand, in the game to which the 
success-in-an-election flag is not set, the pattern which winning a prize does not generate among the 
patterns of level -luffmg-motion possible within tiie limits is chosen as a halt pattern, and the selected 
pattern is stopped. 

[0049] The block diagram of a reel motor 402 is shown in drawingj. . A reel motor 402 is for example, 
a hybrid (Hybrid) form stepping motor, and consists of stator 402b and Rota 402a which counters this. 
In addition, Rota 402a has the gearing-like salient pole of a large number which omit illustration, and 
the revolving shaft and the permanent magnet magnetized in this direction are built into this. Rota 402a 
is rotated by this reel motor's 402 receiving a pulse signal from the motor circuit 1 17, and exciting each 
phase (for example, phil-phi4) of stator 402b according to predetermined sequence. 
[0050] Drawing.! is the development view of each reels 4L, 4C, and 4R. It is drawing having shown the 
pattern in which the "left" was drawn on the periphery of left reel 4L in drawing, and "inside" is drawing 
having shown the pattern drawn on the periphery of inside reel 4C, and the "right" is drawing having 
shown the pattern drawn on the periphery of right reel 4R. Like illustration, the pattern is arranged by 
each reels 4L, 4C, and 4R every [ 21 ]. Moreover, the number of steps of a reel motor 408 is assigned 
equally [ eight steps ] at a time to each pattern. For this reason, the total number of steps (pulse number 
required at the time of 1 rotation) of a reel motor 408 is 168. 

[0051] Conventionally, the total number of steps of a reel motor was not set as the integral multiple of 
the number of patterns arranged by the reel. For this reason, the step of a part was assigned and 
controlled on the program between the final drawing shank of a reel, and the head pattern (between the 
pattern of the pattern number 0, and the patterns of the pattern number 20) just because it **(ed) the 
former, for example, the total number of steps, in the pattern total. Consequently, there was a problem 
that a control program was complicated. 

[0052] a book ~ with an actual gestalt, since the number of steps of a reel motor is the number of steps 
(168 steps: 21 pattern x8 step) of the integral multiple of the number of arrays of a pattern, the 
conventional problem that a control program is complicated does not arise. 

[0053] Drawing 5 is a timing chart for explaining the control approach of a reel motor 402. In drawing, 
phil, phi2, phi3, and phi4 show each excitation phase of a reel motor 402, "ON" shows an excitation 
condition and "OFF" shows a magnetic neutral state respectively. Moreover, Graph A shows the 
variation rate of the rotation number of steps of Rota of a reel motor 402. 

[0054] The description of halt control of the reel motor of this invention is as follows. Namely, when the 
halt pattern chosen in response to the input of a stop signal arrives at the location which can be stopped 
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in a halt location When the conditions which stop the reel under rotation are satisfied, the inside of a 
total excitation phase, Only the excitation phase (for example, phil and phi2) of two 
excited to coincidence, sudden braking is applied, and vigor is made to be weakened quickly, making 
Rota overshoot from the equilibrium point which Rota stops by each holding torque of the two 
excitation phases concerned. The point of the invention.in this application is the point of planning the 
target halt angular position (halt location of a reel) of Rota at the overshoot place. That is, Rota is 
correctiy stopped in the state of a target halt include angle after overshoot by changing an excitation 
pattern, exciting the excitation phase (for example, phi 3: calling it a halt phase or a hold phase.) 
corresponding to the location of a target halt include angle, and stopping Rota by the holding torque of 
the excitation phase concerned, just before Rota will be in the condition of a target halt include angle. 
Furthermore, in case a halt phase is excited, two phases (for example, phi2 and phi4: call it a brake 
phase or a cancellation phase.) which conflict on both sides of the halt phase are excited collectively. A 
brake force is strengthened, and it is made to stop correctly [ Rota ] at a target halt include angle by 
exciting not only a halt phase but two brake phases to coincidence, although the vigor of Rota is 
declining when Rota rotates even just before the target halt angular position, without being accompanied 
by vibration. The reel which rotates in one with Rota by this stops without following vibration on a 
target halt location correctly. 

[0055] Below, the control approach of a reel motor 402 is explained with reference to drawing 5 at a 
detail. 

[0056] In this invention, a reel motor 402 is driven by the 1-2 phase excitation method, and a reel is 
rotated until the conditions which stop the reel under rotation are satisfied. In the period when a reel 
motor is controlled by the 1-2 phase excitation method As the pulse signal which excites phil-phi4 
carries out ON/OFF to the timing of illustration and is shown by the rounded envelope figures 1 and 2 of 
.drawing.5 An excitation phase is excited a plane 1, two phases, a plane 1, two phases, and by turns 
aiong the hand of cut in Rota in order of (- (phi2, phi3), (phi 3), (phi3, phi4), phi 4), (phi4, phil), and - 
(phi 1). By this 1-2 phase excitation method, for example (phil, phi2), (phi2, phi3), (phi3, phi4), the 
method of - (phi4, phil) that always excites two phase in order. Or as compared with the method of 
phil, phi2, phi3, phi4, and phil ~ which always excites only a plane 1 in order, a step angle can be 
made fine and it becomes possible to perform warm control. Moreover, as compared with other 
excitation methods, a 1-2 phase excitation method can have little vibration, and can shift to more stable 
and smooth halt control. 

[0057] When the conditions which stop the reel under rotation are satisfied, it shifts to halt control of a 
reel from the condition that two phases were excited (for example, when the halt pattern chosen in 
response to the input of a stop signal arrives at the location which can be stopped in a halt location). For 
example, when the conditions which stop a reel are satisfied at the period shown in the rounded 
envelope figure 1 of the rightmost train of .drawing„5 , it waits to ta the time of shifting to the condition 
that two phases are excited, and shifts to halt control. 

[0058] Halt control of a reel is performed in two steps, as shown in "Tl" of drawing 5 , and "T2." The 
control performed by "2 Phase excitation control", the call, and "T2" in the control performed by "Tl" is 
called "three-phase-circuit excitation control." 

[0059] 2 phase excitation control is control to which only the predetermined hold time Tl holds the 
condition of it being started from the phase (ta of drawing 5 ) which switched from the condition which 
excited only the plane 1 in the condition that the reel motor is controlled, by the 1-2 phase excitation 
method to the condition of exciting two phases, and exciting the two phases. For example, in the case of 
drawing 5 , ON condition of (phil, phi2) is held only for the hold time Tl. Since predetermined time 
excitation only of the two phases of (phil, phi2) is carried out, sudden braking is applied as Rota of the 
reel motor which was carrying out high-speed rotation is shown in Graph A. 

[0060] The hold time Tl is defined according to "the amount of overshoot which will cause step-out." 
This amount of overshoot changes with the magnitude of the holding torque of a motor, reel inertia, 
spring constants, etc. For this reason, it is necessary to check transient actuation and to actually measure 
"the amount of overshoot which will cause step-out" (for example, laser length measurement). 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/04 



Page 8 of 9 



[0061] The gestalt of this operation explains as that that amount of overshoot of whose is four steps of a 
stepping motor. In this case, the hold time Tl is set up as time amount which needs a reel motor to drive 
by three steps. And the target halt angular position of Rota is doubled with the hold time, and is set as 3 
step point from the phase where "2 Phase excitation control" was started. 

[0062] For this reason, by tb, it is in the condition that Rota is located in the location in front of a target 
halt include angle, and that rotational speed was braked, the time of the hold time Tl passing. Then, an 
excitation pattern is changed at the time of tb and "three-phase-circuit excitation control" is started. That 
is, phi 1 is demagnetized and the halt phase (phi 3) corresponding to the halt angular position and two 
brake phases (phi2, phi4) in the location which conflicts on both sides of the halt phase concerned are 
excited during a period T2. As shown in the continuous line of Graph A, while this obtains the brake by 
the brake phases phi2 and phi4, Rota stops at the point of the halt phase phi 3 stabiUzed [ holding 
torque ]. consequently, the reel combined with Rota in one - a target position - accuracy - and it stops, 
without vibrating. 

[0063] In addition, as for the broken line of Graph A, ta or later shows actuation of the transient 
response of Rota when 2 phase excitation control is continued. Like illustration, when 2 phase excitation 
control is continued, it cannot avoid that a reel vibrates unsightly with a "brubru" in between [ till then ] 
soon although Rota is converged on an equilibrium point. 

[0064] A motor electrical potential difference is set to L, demagnetizing the brake phases phi2 and phi4, 
and maintaining the excitation condition of the halt phase phi 3, after three-phase-circuit excitation 
control was performed between T2. After a halt of Rota maintains the excitation condition of the halt 
phase phi 3 for preventing that Rota separates from the point of the halt phase phi 3 stabilized [ holding 
torque ] by the gap under the phase contrast of holding torque and detent torque, or the effect of 
fricative. It can prevent that the starting location in the case of starting a reel motor moving slightly by 
this after a reel stops, and next time shifts. 

[0065] Next, the braking procedure of the above reel motor is explained based on a flow chart. Drawing 
6 is a flow chart for explaining the outline of the motor halt control processing performed in case a reel 
is stopped. Motor halt control processing is performed by the control section 1 1 1 carried in the game 
control board 100. In addition, in this flow chart, the case where a halt phase is phi 3 and brake phases 
are phil and phi2 is made into the example. 

[0066] When the halt pattern which it was judged whether it is the stage to start halt control of a reel 
first, for example, was chosen in response to the input of a stop signal arrives at the location which can 
be stopped in a halt location, it is judged as YES (SMI). 

[0067] In this case, it is judged whether it is the period when only the plane 1 is excited among the 
excitation phases phil-phi4 (SM2), and in being the period when two phases are excited, it becomes a 
processor limited until it switches to plane 1 excitation. And when it is judged that it is a plane 1 
excitation period, only phil and phi2 are excited in order to start "2 Phase excitation control" (SM3). 
And "2 Phase excitation control" is continued until the hold time Tl passes. Thereby, Rota is braked 
quickly. 

[0068] When the hold time Tl passes (it is YES at SM4), phi 1 is demagnetized in order to start "three- 
phase-circuit excitation control", and processing which excites a halt phase (phi 3) and two brake phases 
(phi2, phi3) is performed (SMS). And "three-phase-circuit excitation control" is continued until time 
amount T2 passes. Thereby, Rota stops at the point of a halt phase stabilized [ holding torque ]. 
[0069] When the hold time T2 passes (it is YES at SM6), two excitation phases (phi2, phi3) which 
achieved the function as a brake phase are demagnetized, and only a halt phase (phi 3) is made into an 
excitation condition (SM7). Thereby, the condition that Rota stopped at the point of a halt phase 
stabilized [ holding torque ] is held. Moreover, since unnecessary excitation of a brake phase does not 
continue, motor generation of heat can be suppressed. 

[0070] According to this invention explained above, it stops without accompanying a reel by accuracy 
and vibration at the stabilized point of one excitation phase (halt phase), and becomes a smooth motion 
by waiting maintenance also at the time of a reboot. Moreover, since it becomes electric control, a reel 
halt location is stabilized. 
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[0071] Next, it enumerates below about the modification and the focus of a gestalt of implementation of 
the above invention. 

(1) With the gestalt of the above-mentioned implementation, halt control of a reel was started from the 
phase where two excitation phases (phil, phi2) are excited, and the example was given and explained 
about the case where phi 3 becomes a halt phase. However, halt control of a reel is not always started 
from the phase where two excitation phases (phil, phi2) are excited. 

[0072] For example, when the conditions which stop a reel are satisfied from the left to the timing of the 
1st rounded envelope figure 1 with reference to drawing 5 , halt control of a reel is started from the 
phase where two excitation phases (phi3, phi4) are excited. In this case, after the excitation condition of 
(phi3, phi4) is continued hold-time Tl, phi 1 used as a halt phase, and phi2 and phi4 used as a brake 
phase will be excited. 

[0073] That is, in the case of the above-mentioned stepping motor, the excitation patterns of "2 Phase 
excitation control" performed just before "three-phase-circuit excitation control" are tfie following four 
patterns. 
[0074] 

(i) phil and phi2 (ii) phi3 and phi2 (iii) phi3 and phi4 (iv) phil and phi4 - and Corresponding to the 
four above-mentioned pattern, the excitation pattern of "tiiree-phase-circuit excitation control" is 
defined. In (i) "halt phase: By phi 3, brake phase:phi2, and phi4" (ii), it becomes "halt phase:phi2, brake 
phase:phil, and phi3" by "halt phase:phil, brake phase:phi2 and phi4", and (iv) at "halt phase:phi4, 
brake phase:phil and phi3", and (iii). 

[0075] (2) Without exciting a brake phase (for example, phi2, phi4) in T2 period of drawing 5 , excite 
only a halt phase (for example, phi 3), and it is possible to stop Rota as well as [ almost ] the case of 
"three-phase-circuit excitation control." In this case, as shown in drawing 5. , the thing near maximum 
(rotational speed is close to 0) as much as possible has the desirable amount of overshoot of Rota in tiie 
time of time of day tb. 

[0076] (3) It is possible to carry out tiie reel last halt location after a hold two steps (1-2 phase 
excitation) ahead to the timing of 2 phase excitation, and to also make it stop by same control. 
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m§n7t:g|5:5J-0±Ht(4. ;<r;P^AP 5 2*^'^$ . 
KtL^ ytvmM'i 1 t . ^if>.9y4 5 1 . 1 f^B E 
Tif^^y43h. MAXBET*':J'y4 4t*»m{t^il 

50 [003 51 lftBET;i<^'y4 3{4. l^l/i^'-yhSr 
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mfimzWE£t^^^^yX'hi, MAXBET;!^:?^ 

tC:?>'4 5(i. X\:i-/h-^i^yHzim-^ilX\^li^U 
-J "/ h l,zmri\. ^X . ^ rMl ffi?^ 5 4 A> A) yfU<7)tLiil, 

Li^^fmiznm-th^^i^yx'hh. 

[0036] iim/'i^^fuecDT^t^hmmmiz^tii lx 

V-yrif^^yAlKt. :>(--^)Vmt'0imTf^9yA()t 
imj^ixX\^h. 

[0 0 3 7] X9-YVf^~A2\±. y-ASr^S&tS 

mz^mt^vf^-xhh. miim.Ltdik. ^<nx 

^ - h WN'-4 2 ^^j^l> ^ 1 J: 0 # U -/l^4 L , 
4C, 4R**-^fc:|lliKU6ttl., !5rfe. =S-'J-;M 

L , 4 C , 4 RcT)^^^ iJ ~)V^WM^Z\,i , :& 'J -/I^rslcT) 
10038] #Xh>yr^^'>4 IL, 41C. 41R 20 

^mt^zm'nhii's^yx'ht. ;<yivmt.mm^'^ 

y4 6i4, ^t^'/P'^PS 2lc*^Lf^^:^;l^*^xn-/ 

^'thmzwf^i.^^^yx'h^. 

[0 0 3 9] 02 {4. 

•tht.iiib(Dya ^y^mxhi) , xa-y h-7zyy 1 l:g{t 
(i>n^C«-«»R£0 a *> , )filS«IJffll*« 1 0 0 11 i -5 T jS 

comrs^zi$itfzmwmm-^it^. mmmmmio 30 

Oti, 'J 1 0 3 aio J:t/}ltH$iJffl)afl^ 1 0 

1 trnm^iix^^i, $<?>tCs iSiKflHjffli^i 0 oji. 
0 -ii^fprnm. io3at:-ftLx. ymtnij^Wi. i o 4 

[0 04 0] iSft»JffllS«l 00c7)$iJ1i|g51 1 1*^4>« 
1 0 1 ^(4, M'<y 7 r 1 2 2 LT . 
?ltB*Wfflco#a«7) 3 -7 y h' *^!±J:ti § it l> ♦ >iai$iJffli* 

Mmthf.zisbcom7mW}m^ 1 3 7 1 . yrsr^^i 

*T^)l>v^{4J^^M$■ti^l>/c^6c7)5y7*IB^!)IIISS 1 3 8 h , 
A-.y^'T'yr€}il3 9i:. A'.y 7r|118&l 4 1 
IS$fiTV>|,. yN'-y7r[lIK14 Iti. 

[0 04 11 Mfflispi 3 U4. cpui32i:, mmr 

P/5AS:fSS^^R0Ml 34 ^^^T-rJ'iOS 

)i;^^tJj;lA|5!tflL*^'T'§SRAMl 3 3i:. 

M3 5^^^tf. 50 
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[00421 jfisfiffli^ 1 0 0 izmi^timm i 

1 1(4. ^mmr^m^(7)mMX'mr'r^zb<^x'^i 

CPU (Central Processing Unit) 1 12i:. CPU 
1 1 2<0$IJffliro^^7AS:f&W-t-5R0M (Read Only 
Memory) 1 14t. ^^^g!5:T-:J'(7)§ji^tJ it/^MJliL 
*«T|iSRAM (Random Access Memory) 1 1 3i:, C 

p u 1 1 2 mm\simt(7M^(7)m^m t hfdh<n i 

/Oifs-Y 1 1 StSr^tf. 
[00431 t jSeSWaiR 1 0 0 «4. 
mcCPU 1 1 2{cU-fe>y hAVWX$r4il)l!JfflU-fe>y 
MhIJ&I 1 St. CPUl 1 2\.Z'?u-/'p1^^•k^■x.h 
^'D<y^^4|l]8ftl 1 9i:. ^o-y^'l6^|gj&l 1 9A» 
<!,iO^P -y ^fl-f ^^jg tTm^^V^X$£W;C P 

u 1 1 2\z^-th)^ivx%nWk {m->-^)Vx^^ 

S§) 1 2 1 -SlgH<^SLl@t^©^X«W(3^b 
T V^^SLlall^lIISI 1 2 3 i: . 1 2 3*»<?> 

aiC^-9-yr'jy:/-t-?>-9->'7*'Jy^[IlSSl 2 4i:. >'S" 
V 7 T I11S& 1 2 2 i: , ^ -y ^is^S^m.^'^X-)) § 
ilSX^ -y^HlSIl 1 ifSB^tCRAM 1 1 3<^ie 
ig?:fi^§-frl.^*^«A«y:7r'y7^iil 2 5t, ^r- 
rJ'S^l 1 7t«tA>it-CV^|>, ^-^J'ESSl 1 7 
{4, U-/l-4'^»«l 0 3a2-:rt-L-C, ^'J-;ML, 
4 C . 4 RWi^ft'^ii:^: U-zP^-:? 4 0 2 

[0044 ] SWai 1 H4. X^-YVf'^-Ali)^^ 

^-:^IS]|i!&l 1 72r/M^T, iJ-;L'*-:?4 0 2 SrlE» 
#U-;l^4L. 4C, 4R&^l:|HlteB^j[&$-fr 

[0 04 5] XS~Ym^\i. X9-yV)^-A2.<r>^ 
^^Sr^ta-ri.X^'-hX^f >y^4 20t:iOs XAv^ 
ESS 11 6 &^tT0J«»95 1 1 1 \zX-h%iii> i: 1 1> 

[0046] ^yr')yywk \ 2A\t. x^~vxa 
y^A 2 0(D^liim^i!j^Xi}-^ii-f::i^^ s.yf^X\ am 
H^HIK 1 2 3 A>/^ 1 l|c7)aigcS:1?-yrU y^^L. 
aSC^CPUl 12tC^I#?g-f. CPUl 1 2{4. ^<r> 

•fyy^jy-Z^titz^^t. ROMiiAWz^m^ti 

X \^^xnmicoxnm^T-y'n^t sr#HB lx . xn 

SS^SrRAMl lAizam^i. :iiHzX^. x^- 

vimco^A ^yyx\ xm^cr>^m<^-Mm^m'^^ix 
h. xn(^^^m^^ixx\>^hzt^. "nwmv 

^(^xnmznmh^myyyt^xu'vh-^i^y 

[00471 MftlgBl 1 1(4. ;^b>yr^^'y4 IL. 

4 1 c . 4 1 RifmF^fitz^Lb i^stx h -yrmmfi 
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mmmm-h, xh-yrmm :^hyr^^^y4i 

L. 4 1 C , 4 1 RCOmf^^^m-tlfMZX h -yrTf^ 
^yWUzmft^iltzXhyTX^ •7f-4 1 1 L, 4 11 

c, 4 iiRtio. x^o/^mssi 1 e^trt-UTMiai 

[0048] mmm 1 1 1 ti. x h -yrimmtii tt: 

-ji^mizii\^x smmm) mzhiw^(o\>-rix-f)- 

A-c{±. ^mmyyi^izMmhxw&co^Kimmi)^ 
w^^^mm^zhtm. ^cr>mmmiif±^'>ti, 

[ 0 0 4 9 3 03 (2, ij -IV^--^ 4 0 2<^7'D -y 

K (Hybrid) JgXr^yty/^-^J'T-Jb :^r-:5'4 
0 2 b t . ■Itl(3«f6]1-|. O-:? 4 0 2 a t t'fllB&Sit 

(omM^mmi^L. :iK{zmmitmu\^izm.it^fi 

fzyy.AmGtmi^^7^ttiX ui,, ZCO^J Wl-^-^ 4 0 
2{i, ^-rJ'lalfSl 1 H}^i^y<Mm^:^ii. y^T- 
940 2 bW#ffl {tztm. * 1 ~^ 4 ) !&<B»f^iOJ« 
mctMot®li$:h.l.ii:{Cj:0. n-:?402a^II| 

100 50] 04(4, #'J-;P4L, 4C, 4RiOS^ 

JS*^fLf^iatR?&* L)^c0Tj) 0 . r 4i J y -/^4 C 

-;W4 R<nWzmt>fitzm^i7rsLt:mxhh . Mm 
WidlC. #U-;ML, 4C. 4Rt{4. aiH*^2 1 

4 0 8<?DXr >/ 7m*^"8 XT -y n^^\,zm%X(o 

S£ ( 1 mm^z^^^j:)-^)VxW) \i 1 6 SX'hh. 
[0051] m^. ^)-)V^—9<r)UxT'vrmi. u 

B*^lllSi:5fegIlffii:«IS (I21fi!#-t0(7)llfi!iiaffi# 

^2 0 cornet <r>^) \,zm^xxmnLx\<^tz. i<n^ 

[0052] -^U^crymmX'^i. ^)-lV=^~9<^XT-y 

yW}mmmi¥m(r>m.^cr)XT'yrw ( i esxr 

[ 0 0 5 3 ] H 5 (4, 'J -/P^-;? 4 0 2 iO$(|ffl:^-ffiSr 
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1 0 

*K *2. «i3, *4{4, 'J-;^^-:^'4 0 2<7) 
ffili^^S:, ^^m. tfz. yyy Mi. 

[0054] :^m<r) u -fi^-9mmmmi 

mi>zmth^bizi-}X. mi'^cr)V-fl'^:W±^-^ 

hm^^Ui^iz. ±mmiiscooib. ii-&o/c2 

10 -7X0^}^ (fib Hi. 4>lt<i>2) mS: HBttaiK 
y^hf\^9lzX'oXo-9'i3^W±-th^!^J}^(,n'- 
I). h{4, ^W:t->N'-^-a-h5t 

20 3. ) mmt.- ^mm'mcDt^-ii^T^yi^^hJWiz 

i-yxu-^i^^^'^h^hX'. ^-9iEmw±n 
mm:z-iEm^zif±^^h. §<?>t:, ff±mmmt 

mmmth^Ltizx-^x. y]^-^:fj^^>^x. n- 

^tiu-Mi. mw±{miziEmz. iiiss: 
[0055] OTi, u -;i^^^4 0 2commijmiz 

[0056] *%H3-C{4, |l]!|S+<0'J-;U^^ft±§-frl. 

^fr*^BKi:t !> ^ -cws, 1 - 2 fflijiS*^-cu 

-94 0 2mmiXU-}l^i:^m^-^l, l-2^ili 

mmx'<)-fu^-9mm-^timmxu. <t> i~«^ 

40 FFLT, @5tfOA1*^^ li5J:tX2T^$il^id 

o-^coiii^:^[S](3»or. - (<;>2. <63) , 

(*3) . (<;^3. 04) . {<i>4) . (04, 0 
1). {<l>\)-<r>mX\ iffl, 2ffl, Iffl. 2fflf:3e 

mzmm^mmtit . i - 2 fflins:^-e{i. 

/ct;tff, (01,02), (02,03), (03, 

04), (04. 01 ) •■•«ret-^i$2ffi&iiEt-s:^ 

hh\>\i.. 01, 0 2, 03, 04, 0 1-C7))«'C 

SB#lfflc7);!iL^aiSt--l.*^titiKLT, xx-yr:^^ 

50 tgl3=5:S. i/c, l-2ffiJUl:^r^{4, fficoiUK^^h 
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[00 57] mU'dp^v~)Vii^±^it^^m^fS.±i 
tii^^ (fit Hi. xh7rfi#<?)A^3^Sft-caj)?$ 

[00 58] U ~jV<7)W±mm±. 05«O r T l j , 
rT2j i=^$^il.J;at::. 2g|!gTit^:i5<il.. rx 
1 J -Cff^;bixl.Mffll?: r2ffllifi8$i)^j tm/. 
2 i X'n^j:hiiimm^: rsffiM^'Mj tnf^. 
[0059] 2fflifiSMffli{i. 1 - 2ffiliE*^-C 'J - 

t msm-k. ( ^ 1 s * 2 ) iOON^fc®*^*- 
;l'mrBlT 1 /i'W^^^ilTV^I., ( U <l>2) cr>2 

m^mm^^mm^tiicox'. mmmix^^fz^j 

[0 0 6 0] ^i^-^l-h'Bf^Tlfi. rfljiig^^iig;^- 
^^^^^U-^W-^-S/A-. /^^^mFizX-^xm^j: 

[0061] za)mm<mmx'ii. ^<r):^-.f<-i^jL- 

i)- 3 Xr >y r^mm-hcr>kz-m^j:^Wit LXWl 

[0062] Z<ntzih. T^-yPh-B^HT 1 AigjSLi'-^B* 
0. -?-£7)III!igar]t*?$(Ii;§ii^c^mcS)l.. -?-<i 

m.f<znmhwm us) '^mw±mmA,Tm 

R-thiiLWizhh2-?(n-ru~^m U2. 04) fcSr 

mmT2(Dm. mm^, dti-tio. ^^yyAcomm 
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[006 3] l/yyACOmmt. taKf^i>2ffl 

s^Ltv^-i). la^oipic. 2ffiiia$'jep*'^^$itJt 

[0064] 3ffi@jMfflI*»*T2<or^^ff§il^f*. 7" 

^-=^*B<^ 2.04 iimv. w±m 3<Dmm^m^: 
10 mnitztt. ^-:^n.Eiuzi'i, C3~i^m±m 

i^vjv^kr^y-yvvjv^h cr>mm^m<7)^m{z 

V)V-^^'^i3-t:>9\-ixl^tm±'thtzi^X'hh. ^ 

t\.\<zi. 0 . u -)vtii-m£ifztk^zmmth:L t . 

[0065] mz. \^j,±cr>o~jv^—^mm^miy 
u-i-x-Hz^'^\^xmmth. ii6tt. u-zi-^f? 
20 ±^-^tmi,zmf^tii=t-^w±mm>m(7)wm^m 

BM-tlfzib<7)yn-^-^-hX'hh. ^-i^f¥±Mmm 

miims.mmxMi 0 oizmm^titzm^i 1 itJ; 

[0066] igft(;»J -;K7)f|E±$lJfflI|r^i§-ri,^tJ-C 

^:^ifxmi^td:iwmm. w±&.mizw±x'^i, 
ea(3s»uc*^i=. YEst^fM^iis (SM 

30 1 ) « 

[0067] ®{Sffl0 l~fl!>40d*)s Iffl 

(oi^mm^iix^^mmvh^ij^t^m'm^ti (s 
M2) , 2ffi*w$ii-n^-?.^^i:'S>.?.^-^(2{4, 1 

Kfflist'S) 1. 1 mm tifz^. I" 2ffliia$ijiiif J sris 
5fe-ri.^<. 0K 0 2«;^SrS)iarti> (s 
M3) . -etr. *-;wHBiraTi*«s^jfi-ri.^-e ^2 

fflramMeilj A^'i|^$itl>. ^ixl=J:0, o-^A<iiJ$ 

izmm^tih, 

40 [0068] *-;l/Hl^rBlT 1 t^imLfzm^ ( SM4 
tYES) , r3^gj|ns$i]fflij ^^j(§tl.'^<. ^cti 
s 0 1 Hmt. (03). tJ j:tX2o<7)7-L- 

-#ffl (0 2. 03) 2:ffl)^iBrf•4«l*<ll^f$n4 (s 

M5) . -etT. SfPBlT2*^'igii-r-S*T rsffiM^iJ 

[00691 ;^-;WHI^PBlT2*<i^t/l«^ ( SM6 

TYES) . y'U-^1^l::lXnmm^fztfz2-^C0 

mm (02. 03) mm^ti. w±m ( 0 3 ) ^o;^ 

50 *^lHl«.'Si: $fL^ ( SM 7 ) . ^ilt J; 0 . ^—S^t^ 
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[0070] i^xttm ifc:^mizxtiii. v -ivt,^ i 

[0 01 umz. ];>x±jr>m^ym.mm.<^ymm 
( 1 ) himmmmx'M. (01. <^ 2 ) o2o«^ 
mti. <i>3immt^j:t^\,z'o\^x.m-^mix 
mmmtix\^hmit>h'^\<z^)-)vmmmifim 

[00 72] /iti-ff. 05$-#{iLT, 

^^h^^if&t-^h 1 oacojtLMic^ 1 io^'f 5 y^rr 
jg^. ( <^ 3 , <^ 4 ) ioam^t®*^'*-;ub'B#p^T 1 m 

h4>2. <l>Aiimm.^tl^^tiz^j:h, 
[ 0 0 7 3 ] t5r^?t> . r 3 ffli«S$iJ«l J amjc^lf S 

[00 74] 

(i) <^1. <i>2 

(ii) .^>3. <^2 

(iii) 4>3. 4>A 30 

(iv) <i>l. 4>A ■ 

^tx. ±iiA)-<^-y\,zj^mLx. ^3mmm\ 
(mw-<^~yifi^>^hfixm. {\)xu. 

m-. 4>3.y'V-^m: 4>2i6XXf4>Ai (ii) Tti:, 
: 04, 7V-=ifffl : 0 Ii3<j:y4i3j . (ii 
i ) f rfffj:ffl : 0 u yw-^ffi : <f>2iiiX/<t> 
As. (iv)t1i. r^ftjtffi: ^2. yi^-dfffl: *1 

[0075] (2) ll5(50T2«8raT'<i. ri^-^IB 
(fcfcttf. 0 2, <A4) SriflKfS::i:=0:<. i¥±m 40 
(!^ci:x.«\ 0 3) co^^mStt. r s^iausfjjjpj 

(IIieSS*^"0t3j5V^) ::i:**M4LV\ 

[0 0 7 6] (3) 2mmm.(r>^-( S.y^X'^t^-il'V 

^ »j -/i^^ftjtmss- 2XT-/r{\-2 ffliiia ) 

^, flL, Cico^-^tti. 3;?.r-yr5fCtO$i|fflIi:J:tK 
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mm^'ftiiZ'S!^t^j:htz^. T2mmii^<^j:i>m 

[0077] (4) ll5S:#B§L-r. t-^'€E(i. 
(a+T2«X8^tti{CH*»4>Ll3«J#i.. T2<7)«B^t3^ 

<LT. ^fzmz^t>ti'l.z^-iVim±-fhX^t;zLX 

[00 78] (5) ^}-)V<r)W&^mk^-tXi)-'h'} 

-/i^wfftjt^frA^fifci-f l> t Tt^ll. 1 - 2 fflliflS:&5»i 

tf, (01, 02) , (02, 03) , (03, 0 
4), (0 4, 01 ) •••<0mT'?gl^2fflS:iHK1-&2ffl 

ijlM:, 01. 02. 03, 04, 01-^ 

mx'^^ 1 ffim^JUStl. 1 fflIi(ilS:frj»iSrS^ffl tt 
[007 9] (6) 'J-;l'$-if±$-&«.^fr**«S:U 

i.lfz^. 2oc7XfB«m§^r.S«ffit3^ff-r^«S: 

[0 080] (7) Xa-vh-^i^yHzX^. \*f~ 
Uzm'^hmWfiWi^^fih ^ i; t J: "9 ^-A^g^jt&S 

;i-4) mS'Mffi (/ii:;itf, Hffi) 

s$fi^a^ 1 0 oi;i 0 , f-:i^^mmhmm\ 
xuv v'7i^y<m'd!,^%mm-fh=smm^wm ' 
[0081] (8) wk'^mA'mmsAWz')- 

tfs its®j»3i«Ri 0 0) m\mmmmi.z^^^ 

{f. 'J-;l^^-^40 2) i:2r-§r;^. ffieflffllWi. 

W±m (tzbllf. 03) §iS<?±ffltl?!^V^*^o 
:&^*<«|S]-ri)i4StcJ)l.2oc7)SiJ»)ffl (^ci:x.{f, 0 
2. 04) tSriUSL-C, B(ne;^x>y f>-/^:-:5'<7)n 

iE<?ii:fflfcij^Buie2oco$i]»ffi?-S)is-ti.t!rt3. luie 
ifcffl {tzt 0 3 ) J: 0 t5tt;{as-ri.$iJirti (Jt 

ffl (/ii:;i{i', 0 1 ) tSrHFrS^^ (^^i:i<f, Tl ) 



12/12/04, EAST Version: 2.0.1.4 



1 5 

[0082] ( 9 ) issmummx'it. ::^r -y 

PM (Permanent Magnet) j^(7)ar>y t^y/t-:?. h 
^VMi. ■5r^U9^';?>'>^Jg (Variable Reluctance Ty 

pe) io:^f-vey^^-^&SJfflLTiJ;v\ 

[0083] (10) ^mm^^tifz^mmmm^i 

J;lXtgHi*iT'«-r^XiO^I5*i^4ii^ Z 

[01] xn >/ h -?i^y«i^ftiEffllllT-*) ^ , 
[02] jSa*Wa«ii<}:lXMaj$W*«l«o^figS:iJi 
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[US] 'j-;p^-:5'^m-ri.XTvey^^^--^ 
[04] y-;PiOllga0-C'J)4. 

[06] ^~:^W±UWm<Dmim.m-t&t:ibco 
[I^F^OSiBB] 

10 1 xnvhVi^y. 4 U-;P:2---/b. 4L. 4 
C, 4R U-;K 4 1 L, 4 1 C, 4 1 R Xh"/y' 
if>>^y.A2 X^-hW?-. 100 jfiSilffllS 

Si. Ill wmmmMmYm.AQ2 

t-^ (Xf-ytry^^t-:?) s 402a Q-^', 4 
0 2b xf— 



[01] 




[03] [06] 
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